Abstract-Contemporary DNA sequencing technologies are continuously increasing throughput at ever decreasing costs. Integrating hash-based and mapping-based strategies, HAMPER is both memory and time efficient while maintaining a high level of sensitivity. Moreover, HAMPER was designed for flexibility:
I. INTRODUCTION
The past decade's explosion of genomic data continues to increase as advances in sequencing technology lead to improved speed and throughput at lower cost [1] [2] . Emerging technologies promise to push beyond current limitations of read length, albeit at a cost; longer-read technologies presently have been found to have higher error rates [3] . Regardless of the technology used, contamination remains an issue. While foreign DNAs can be introduced during sample preparation, the simple fact of the matter is that many species (ourselves included) have numerous symbionts [4] [5] [6] [7] . Contaminants can have confounding affects leading to erroneous conclusions [4] .
Three computational strategies have been explored for identifying and removing foreign non-target DNA sequences from raw datasets. The fIrst approach utilizes a hash-table based approach in which the sequencing reads are broken up into words and scanned against a pre-hashed library of the intended target's sequence; this is often executed using NCBI's lB. was funded by a Loyola University Chicago Carbon Research Fellowship. c.P. is funded by the NSF (1149387). 
II. IMPLEMENT AnON
At the heart of HAMPER is a hash table, Furthermore, the effects of two thresholds used in guiding the search were explored: query coverage and sequence identity.
The results shown in Fig. 1 indicate that HAMPER is significantly better equipped to detect contamination when point mutations rather than indels are present. Nevertheless, fme-tuning the parameters increases the tools sensitivity with no effect on run-time « 20sec. per Mbp). 
IV. CONCLUSIONS AND FUTURE DIRECTIONS
The approach presented here provides an efficient and reliable means for identifying reads from contaminating DNAs.
This tool was specifically designed with long reads in mind, in particular those possible from the minION in which SNPs far outnumber indels [3] and has previously been shown to produce unidentifiable reads of unknown origin [10] . Future directions include modifications to the underlying data structures to more readily handle indels. Furthermore, HAMPER can be used both pre-and post-assembly to assist in resolving contigs.
